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Carbonaceous meteorites contain a diverse suite of soluble organic compounds. Studies of 
these compounds reveal the Solar System's earliest organic chemistry. Among the classes 
of organic compounds found in meteorites are keto acids (pyruvic acid, etc.), hydroxy 
tricarboxylic acids (1), amino acids, amides, purines and pyrimidines [2-3]. The Murchison 
and Murray meteorites are the most studied for soluble and insoluble organic compounds 
and organic carbon phases. The majority of (indigenous) meteoritic compounds are 
racemic, (i.e., their D/L enantiomer ratios are 50:50). However, some of the more unusual 
(non-protein) amino acids contain slightly more of one enantiomer (usually the L) than the 
other [4, 5]. This presentation focuses on the enantiomer analyses of three to six-carbon 
(3C to 6C) meteoritic sugar acids. The molecular and enantiomer analysis of corresponding 
sugar alcohols will also be discussed. Detailed analytical procedures for sugar-acid 
enantiomers have been described [6]. 

Results of several meteorite analyses show that glyceric acid is consistently racemic (or 
nearly so) as expected of non-biological mechanisms of synthesis. Also racemic are 4-C 
deoxy sugar acids: 2-methyl glyceric acid; 2,4-dihydroxybutyric acid; 2,3-dihydroxybutyric 
acid (two diastereomers); and 3,4-dihydroxybutyric acid. However, a 4C acid, threonic 
acid, has never been observed as racemic, i.e., it possesses a large D excess. In several 
samples of Murchison and one of GRA 95229 (possibly the most pristine carbonaceous 
meteorite yet analyzed) threonic acid has nearly the same D enrichment. In Murchison, 
preliminary isotopic measurements of individual threonic acid enantiomers point towards 
extraterrestrial sources of the D enrichment. 

Enantiomer analyses of the 5C mono-sugar acids, ribonic, arabinonic, xylonic, and lyxonic 
also show large D excesses. It is worth noting that all four of these acids (all of the possible 
straight-chained 5C sugar acids) are present in meteorites, including the rare lyxonic acid. 



and their relative abundances are in equilibrium proportions [7]. In addition (in contrast 
to the above D-only excesses), some of the above acids are found in biology as the L 
enantiomer. Whether rare are common, all of the 6C sugar acids that are present in 
sufficient amounts to allow enantiomer analysis (Mannonic, gluconic, altronic, talonic, 
idonic, gulonic, and galactonic) also, apparently, possess significant D excesses. 
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